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Translation of Japanese Patent Kokai 6-83063 

(54) KTitle of the invention^ Chemical rays-polymerizable 
composition 
(57) f Abstract^ 

[ Const itution3 The present invention is a chemical ray- 
polymer izable composition characterized by containing a silane 
compound represented by the general formula [I] 
[Chem 13 (Ri O) . -Si (R3 ) p - (OR2 ) n . [I] 

[Advantages^ According to the present invention, a chemical 
ray-polymer izable composition having photosensitivity suitable 
for the patterning works by the method of photolithography and 
characterized by excellent ultraviolet light tr ansmissivity and 
heat resistance can be obtained. 

[The claims] 

[Claim 13 A chemical ray-polymer izable composition characterized 
by containing 

(a) a silane compound containing 30 to 100% by moles of a silane 
compound (A) represented by the general formula [I] 

[Chem 13 (Ri 0)„, -Si (R3 ) p - (CR2 ) n [I] 

(in which Rj is a benzyl group substituted by 1 to 4 of methoxy 
groups and/or nitro groups, R2 is a monovalent hydrocarbon 
group of CI to C6, 2 -methoxyethy 1 group, 2-ethoxyethy 1 group, 
2-methoxypropy 1 group, 2 -ethoxypropy 1 group, phenyl group or 
naphthyl group, R3 is a monovalent hydrocarbon group of CI to 
C12, phenyl group, naphthyl group, vinyl group, glycidyl group, 
glycidoxypropy 1 group or epoxycyclohexy lethyl group, m is an 
integer of 1 to 4, n is an integer of 0 to 3 , p is an integer 
of 0 to 3 and m+n+p=4) , 

(b) water in an amount of 0.2 to 4 times by moles relative to 
the overall alkoxy groups in the said silane compound, 

(c) an organic solvent in an amount of 0.1 to 10 times by weight 
relative to the said silane compound, and 

(d) an acid or a base in 0.01 to 10% by moles relative to the 
said silane compound. 

[Claim 23 The chemical ray-polymer izable composition 



characterized in that, in the silane compound in claim 1, a 
silane compound (B) represented by the general formula [II] is 
contained in a range not exceeding 70% by moles. 
^Chem 2J (R4 0) ^ -Si- (R5 ) r [II] 

(in which R4 is a monovalent hydrocarbon group of CI to C6, 
2-methoxyethy 1 group, 2-ethoxyethy 1 group, 2-methoxypropy 1 
group, 2-ethoxypropyl group or phenyl group, R5 is a monovalent 
hydrocarbon group of CI to C12, phenyl group, naphthyl group, 
vinyl group, glycidyl group, glycidoxypropy 1 group or epoxy- 
cyclohexylethy 1 group, q is an integer of 1 to 4, r is an 
integer of 0 to 3 and q+r=4) . 
^Detailed description of the invention^ 
[00013 

[Field of industrial application^ The present invention 
relates to a chemical ray-polymer izable composition or, more 
particularly, relates to a silicon compound capable of pattern 
formation by a polymerization reaction proceeding by chemical 
rays such as ultraviolet light and the like. 
[00023 

[Prior art technology3 In recent years, a demand is increasing 
in the field of semiconductors for EEPROM (Exposed Erasable 
Programmable Read Only Memory) in which the contents memorized 
by light are erasable. In this memory, the contents are rewrit- 
able by irradiating the memory chip with ultraviolet light of 
254 nm. For this purpose, quartz glass is conventionally used 
as the window material but it is essential therefor that the 
package is formed of a ceramic. Ceramic packages, however, have 
a problem of extreme expensi veness not to allow a decrease in 
the cost of the products. 

[00033 On the other hand, while it is widely undertaken for many 
other products to prepare the packages of a plastic in order to 
accomplish a low cost of the product, it is practiced in this 
case to provide a thin coating of a heat-resistant resin such as 
a polyimide and the like on the surface of the silicon chip in 
order to decrease the thermal stress induced by the difference 
in the thermal expansion coefficient between the resin of the 
package and the silicon chip. 
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K00043 While application of this technology to EEPROM is a due 
idea, no possibility is found when a product such as EEPROM has 
to be irradiated with ultraviolet light because polyimides 
heretofore used do not transmit ultraviolet light. 
^00053 

K^Problems to be solved by the invention]! Accordingly, the object 
of the present invention is to provide a chemical ray-polymer- 
izable composition having good ultraviolet light transmissivity 
and heat resistance and suitable for patterning works by the 
method of photolithography. 

E:ooo63 

^Means to solve the problems^ Such an object of the present 
invention can be accomplished by taking following constitution. 
K 00073 (1) A chemical ray-polymer izable composition charac- 
terized by containing 

(a) a silane compound containing 30 to 100% by moles of a silane 
compound (A) represented by the general formula [I] 

fChem 33 (RiO).-Si(R3)p-(OR2)n [I] 

(in which Ri is a benzyl group substituted by 1 to 4 of methoxy 
groups and/or nitro groups, R2 is a monovalent hydrocarbon 
group of CI to C6, 2-methoxyethy 1 group, 2-ethoxyethy 1 group, 
2-methoxypropy 1 group, 2-ethoxypropy 1 group, phenyl group or 
naphthyl group, R3 is a monovalent hydrocarbon group of CI to 
C12, phenyl group, naphthyl group, vinyl group, glycidyl group, 
glycidoxypropy 1 group or epoxycyclohexy lethy 1 group, m is an 
integer of 1 to 4, n is an integer of 0 to 3 , p is an integer 
of 0 to 3 and m-i-n + p = 4) , 

(b) water in an amount of 2 to 4 times by moles relative to the 
overall alkoxy groups in the said silane compound, 

(c) an organic solvent in an amount of 0.1 to 10 times by weight 
relative to the said silane compound, and 

(d) an acid or a base in 0.01 to 10% by moles relative to the 
said silane compound. 

[00083 (2) A chemical ray-polymer izable composition character- 
ized in that, in the silane compound in (1) above, a silane 
compound (B) represented by the general formula [II] is 
contained in a range not exceeding 70% by moles. 
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[0009] 
[Chem 43 

(R4O) ,-Si- (R5 ) r [II] 
(in which R4 is a monovalent hydrocarbon group of CI to C6, 
2-methoxyethy 1 group, 2-ethoxyethy 1 group, 2-methoxypropyl 
group, 2-ethoxypropy 1 group or phenyl group, R5 is a mono- 
valent hydrocarbon group of CI to C12, phenyl group, naphthyl 
group, vinyl group, glycidyl group, glycidoxypropy 1 group or 
epoxycyclohexy lethy 1 group, q is an integer of 1 to 4 , r is an 
integer of 0 to 3 and q+r=4) . The silane compound (A) in the 
present invention is represented by the general formula [I] 
given below. 
[0010:3 

[Chem 53 (RiO)m-Si(R3}p-(OR2)n . [I] 

In the general formula [I] , Ri is a methoxy group and/or a 
benzyl group substituted for 1 to 4 by nitro groups. Ri 0 is 
an alkoxy group which is eliminated by light irradiation and 
forms a silanol group by being subjected to hydrolysis and has 
a characteristic that polymerization of the silane compound 
proceeds so as to be insolubi 1 ized in solvents by the dehydra- 
tion condensation between the silanol groups formed by the 
hydrolysis. Such an alkoxy group (Ri 0) includes nitrobenzyl- 
alkoxy groups, dinitrobenzy lalkoxy groups, tr initrobenzylalkoxy 
groups , me thoxybenzy lalkoxy groups , dimethoxybenzy lalkoxy 
groups , trime thoxybenzy lalkoxy groups , nit romethoxybenzy lalkoxy 
groups , dinit romethoxybenzy lalkoxy groups , nitr odimethoxy- 
benzylalkoxy groups and the like, though not limited thereto, 
but can be any alkoxy groups which can be eliminated by 
light. Particularly preferable among the above described 
are o-nitrobenzy lalkoxy groups, dinitrobenzy lalkoxy groups, 
methoxybenzylalkoxy groups and trimethoxybenzy lalkoxy groups. 
And, m denotes an integer of 1 to 4 and, when m is 2 or larger, 
Ri s can be the same or different each from the others. 
[001 13 In the above given general formula [I] , R2 denotes 
a monovalent C1-C6 hydrocarbon group, 2-methoxyethy 1 group, 
2-ethoxyethy 1 group, 2-methoxypropyl group, 2-ethoxypropy 1 
group, phenyl group or naphthyl group. Preferable among 
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them are methyl group, ethyl group, 2-methoxyethy 1 group and 
2-methoxypropy 1 group. And, n denotes an integer of 0 to 3 
and, when n is 2 or larger, R2 s can be the same or different 
each from the others. 

^00123 R3 denotes a monovalent C1-C12 hydrocarbon group, phenyl 
group, naphthyl group, vinyl group, glycidyl group, glycidoxy- 
propyl group or epoxycyclohexy lethy 1 group. Preferable among 
them are methyl group and phenyl group. And, p is an integer 
of 0 to 3 and m+n+p=4. When p is 2 or larger, R3 s can be the 
same or different each from the others. 

^00133 Particular examples of the silane compound (A) include 
silane compounds such as methyl dimethoxy nitrobenzy lalk- 
oxysi lanes , phenyl diethoxy methoxybenzylalkoxysilanes , 
ethyl dimethoxypropoxy dinitrobenzy la Ikoxysi lanes , epoxy- 
cyclohexy lethy 1 dimethoxy ethoxy dimethoxybenzy lalkoxysi lanes , 
glycidoxypropy 1 diphenoxy nit romet hoxy benzy lalkoxys i lanes , 
glycidylmethoxy ethoxy ethoxy ethoxy tri nitrobenzy la Ikoxysi lanes , 
naphthy Inaphthoxy butoxy dimethoxynitrobenzy lalkoxysilanes , 
propy Imethoxy ethoxy tr imethoxybenzylalkoxysilanes , 
phenylethoxy bis (nitrobenzylalkoxy) silanes, methyl methoxy 
bis (methoxybenzy lalkoxy) silanes, methyl tris (dinitrobenzy 1- 
alkoxy) silanes, tetrakis (methoxybenzy lalkoxy ) silanes, 
nitrobenzylalkoxy methoxybenzy lalkoxy dinitrobenzy lalkoxy 
tr imet hoxy benzy lalkoxysi lanes , ethyl nitrobenzylalkoxy 
methoxybenzy lalkoxy methoxysi lanes , phenyl dinitrobenzy lalkoxy 
met hoxy nitrobenzy lalkoxy dimethoxybenzylalkoxysi lanes , 
dime thy Imethoxy nitrobenzylalkoxy si lanes , di phenyl methoxy 
methoxybenzylalkoxysilanes, dimethyl bis (dini trobenzy 1- 
alkoxy) silanes , trimethyl nitrobenzylalkoxysilanes and the 
like, though not limited thereto. These can be used either 
singly or as a mixture of two kinds or more. 

[00143 It is important that the silane compound (A), which has 
practical photosensitivity and solubility behavior, is contained 
by 30 to 100% by moles in the overall silane compounds and it is 
more preferable that it is contained by at least 50% by moles. 
When smaller than 30% by moles, problems are caused that the 
sensitivity is decreased, solubility in solvents is decreased 
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or solubility is lost and so on. 

^00153 The silane compound (B) of the present invention 
represented by the general formula [II] is used together with 
the silane compound (A) and known silane compounds can be used 
adequately . 
[00163 
[Chem 63 

(R4O) a-Si- (R5 ) r . [II] 

In the general formula [II] , R4 denotes a monovalent CI to C6 
hydrocarbon group, 2-methoxyethy 1 group, 2-ethoxyethyl group, 
2-methoxypropy 1 group, 2-ethoxypropy 1 group or phenyl group, 
of which methyl group, ethyl group, 2 -methoxy ethy 1 group and 
2-methoxypropy 1 group are particularly preferable. And, q 
denotes an integer of 1 to 4 and, when q is 2 or larger, R4 s 
can be the same or different each from the others. 
[00173 R5 denotes a monovalent CI to C12 hydrocarbon group, 
phenyl group, naphthyl group, vinyl group, glycidyl group, 
glycidoxypropy 1 group or epoxycyclohexy lethyl group, of which 
methyl group and phenyl group are particularly preferable. 
And, r denotes an integer of 0 to 3 with the proviso of q+r=4. 
When r is 2 or larger, R5 s can be the same or different each 
from the others. 

[00183 Typical examples of the silane compound (B) include 
tetramethyl alkoxy silanes, tetraethyl alkoxy silanes, 
tetrapropyl alkoxy silanes, methyl trimethoxy silane, methyl 
triethoxy silane, methyl tripropoxy silane, ethyl trimethoxy 
silane, ethyl triethoxy silane, phenyl trimethoxy silane, 
phenyl triethoxy silane, dimethyl dimethoxy silane, dimethyl 
diethoxy silane, methyl tr is (2-methoxypropoxy ) silane, methyl 
tris (2-methoxyethoxy) silane, vinyl trimethoxy silane, naphthyl 
triphenoxy silane, methyl triphenoxy silane, glycidyl trimethoxy 
silane, glycidoxypropyl triethoxy silane, epoxycyclohexylethy 1 
triethoxy silane and the like, though not limitative thereto. 
Among them, alkyl trialkoxy silanes, of which r is 1 , such as 
methyl triethoxy silane, phenyl trimethoxy silane and the like 
are particularly preferable in respect of solubility and others. 
It is preferable that the silane compound (B) is contained in 
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the overall silane compounds by 0 to 70% by moles or, more 
preferably, by 50% by moles or less. 

[00193 Water in the present invention is essential to effect 
hydrolysis of the alkoxy groups in the silane compounds to 
form silanol groups. It is important that the amount of use 
is, though theoretically equivalent to the total amount of the 
alkoxy groups in the silane compounds, practically, from 0.2 
to 4 times by moles or, preferably, from 0.8 to 1.2 times by 
moles . 

[00203 The organic solvent used in the present invention is 
for dissolving the silane compound and water and, for example, 
alcoholic solvents such as methanol, ethanol, propanol, butanol 
and the like, glycol-based solvents such as ethy leneglycol 
monoethyl ether, ethy leneglycol monomethyl ether acetate, 
propy leneglycol monoethyl ether, diethy leneglycol diacetate 
and the like, ketone-based solvents such as methyl ethyl ketone, 
diisobutyl ketone, methyl isobutyl ketone and the like, bipolar 
aprotic solvents such as dimethyl formamide , dimethyl acetamide, 
dimethyl sulfoxide, 1 -methyl-2-pyrrolidone , 7 -butyrolactone and 
the like, and so on can be used, of which the bipolar aprotic 
solvents are particularly preferable in respect of dissolving 
power. It is important that these organic solvents are used 
in 0.1 to 10 times by weight relative to the overall silane 
compounds. When the amount of use is smaller than 0.1 time by 
weight, gelation may eventually takes place while use in excess 
over 10 times by weight is undesirable because unevenness is 
sometimes caused in the coating film. 

[00213 The acid or base in the present invention acts as a 
catalyst for the hydrolysis of the above mentioned silane 
compounds with water. Usually, acids are preferably used as 
the catalyst in respect of the rate of hydrolysis and stability. 
As to the amount of addition thereof, it is important to add 
in 0.01 to 10% by moles or, preferably, in 0.1 to 5% by moles. 
[00223 As the acid, it is preferable to use hydrochloric acid, 
sulfuric acid, nitric acid, acetic acid, phosphoric acid, tri- 
fluoroacetic acid, methanesul f onic acid, monochloroacet ic acid 
and the like. As the base, it is preferable to use amines such 
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as ammonia, methylamine, ethylamine, propylamine, dimethy lamine , 
diethyl amine , trimethyl amine , tr iethyl amine , tetramethyl ammonium 
hydroxide and the like. When the present invention is employed 
in the applications for the protective films, interlayer 
insulating films and the like of semiconductor devices, it is 
undesirable to use a base having an alkali metal such as sodium 
hydroxide, sodium carbonate and the like due to contamination of 
the semiconductor device. 

^00233 As the catalyst, furthermore, photoacid-generating agents 
capable of generating an acid by irradiation with light and 
photoamine-generat ing agents capable of generating an amine can 
be used either singly or in combination with other catalysts. 
The photoacid-generating agent is exemplified by benzoin 
tosylate, triphenylsulfonium triphrate, dipheny 1 iodonium 
f luorophosphate and the like. As the photoamine-generat ing 
agent, reaction products of an isocyanate compound of an amine 
such as cyclohexy lamine , hexamethy lene diamine, ethy lenediamine , 
diaminohexane , benzylamine, diaminodipheny 1 ether, aniline and 
the like and nitrobenzyl alcohol or methoxybenzy 1 alcohol can be 
used. 

|[ 00243 In order to further improve the photosensitivity behavior 
of the present invention, it is optional to admix a sensitizer 
such as Michler's ketone and the like in 1 to 30% by weight 
relative to the overall silane compounds. 

^00253 The photosensitive solution is obtained by mixing the 
above described ingredients. 

[00263 In the following, a description is given of the using 
method of the solution of the composition of the present 
invention . 

[00273 Firstly, a substrate such as a silicon wafer, ceramic 
plate and the like is coated with the solution by the method 
of the spin coating method, spray method and the like. In the 
next place, heat is added for evaporating unnecessary solvent 
to form a film. The temperature which can be used in this step 
is preferably 120 ''C or below or, more preferably, 100 °C or 
below because, if the temperature here is higher than 120 *C , 
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the alkoxy groups are also hydrolyzed resulting in eventual 
disappearance of the photosensitivity. Thereafter, a light 
exposure treatment is undertaken. The light exposure can be 
performed by an instrument such as aligners, steppers and the 
like currently under preferable use in the semiconductor 
industry. Since the sensitivity to long wavelength is low in 
the present invention, it is preferable to employ the i-line 
(365 nm) of a high-pressure mercury lamp, excimer lasers (308 
nm and 248 nm) and the like but, being not limited to such a 
light of a single specific wavelength, continuous lights and 
those as a mixture of a plurality of wavelengths can also be 
used satis fact or ily. 

t 00283 Light exposure is followed by second baking at a temper- 
ature of about 100 °C so as to facilitate proceeding of the 
dehydration condensation of the silanol groups formed by the 
light. Also in this case, it is preferable that the baking is 
conducted at a temperature not exceeding 120 "^C because, when 
conducted at a temperature exceeding 120 °C , residual alkoxy 
groups in the unexposed portions are dissociated by the heat 
to cause dehydration condensation. It is possible in many 
cases to omit this step. 

^00293 Thereafter, development is undertaken. Preferably 
usable as the development liquid include bipolar aprotic 
solvents such as N , N-dimethy 1 f ormamide , N-methyl-2-pyrroli- 
done , dimethylsul f oxide , 7 -butyrolactone , dimethy lacetamide , 
sulfolane and the like, alcohols such as methanol, ethanol, 
propanol, butanol, ethyl eneglycol , propyleneglycol , ethylene- 
glycol monoethyl ether, propyleneglycol monomethyl ether and the 
like, ethers such as tetrahydrof uran , dioxane and the like and 
ketones such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone, di isopropyl ketone , cyclohexanone and the like as well 
as mixtures thereof. Aqueous solutions of an organic amine such 
as tetramethy lammonium hydroxide and the like, and so on can 
also be used. 

[00303 The development method with them includes the method of 
dipping in these development liquids, the method of spraying 
with rotation, the method of mounting the liquid on the 
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substrate and so on and an adequate development method can be 
selected in the present invention depending on the condition. 
^00313 The development is followed by the addition of a still 
higher temperature so as to react all of the silanol groups to 
give a complete polysiloxane resin. In this case, the prefer- 
able temperature is 200 °C or higher or, more preferably, from 
250 V to 500 . When this temperature is lower than 200 °C , 
unreacted silanol groups remain possibly to adversely influ- 
ence on adhesion and electric properties. And, when in excess 
over 500 ''C or higher and, particularly, when the film has a 
thickness of 3 |im or larger, cracks are undesirably formed in 
the film eventually. 

^00323 The chemical ray-polymer izable composition of the present 
invention can naturally be used in the application fields of 
photosensitive resins such as, besides the protective film of 
EEPROM, photoresists, interlayer insulating films of semicon- 
ductor devices and substrates, protective films of line sensors, 
protective films of color filters and the like. 
^00333 

^Examples3 In the following, the present invention is described 
in particular by making reference to Examples. 

K 00343 <Synthesis of a methyl dimethoxy-o-nitrobenzy 1 alkoxy 
silane> 22 g of methyl triacetoxy silane were dissolved in 3.0 
ml of tetrahydrof uran and a solution of 15.3 g of o-nitrobenzy 1 
alcohol dissolved in 30 ml of tetrahydrof uran was added thereto 
dropwise through a dropping funnel taking 10 minutes. This 
solution was reacted at 30 °C for 2 hours and then 6.4 g of 
methanol were added dropwise taking 3 minutes. Thereafter, 
reaction was undertaken at 30 °C for 1 hour and further reac- 
tion was undertaken at 40 "^C for 2 hours. . This solution was 
subjected to reduced-pressure distillation under a reduced 
pressure of 10 mmHg with a vacuum pump to give a methyl 
dimethoxy-o-nitr obenzy 1 alkoxy silane as a fraction having a 
boiling point of 180 ''C to 185 r . 

^00353 <Synthesis of a methyl dime thoxy-p-me thoxybenzy 1 alkoxy 
silane> 22 g of methyl triacetoxy silane were dissolved in 30 
ml of tetrahydrof uran and a solution of 13.8 g of p-methoxy- 
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benzyl alcohol dissolved in 30 ml of tetrahydrof uran was added 
thereto dropwise through a dropping funnel taking 10 minutes. 
A little heat generation was observed in this time. This 
solution was reacted at 30 for 2 hours and then 6.4 g of 
methanol were added dropwise taking 3 minutes. Thereafter, 
reaction was undertaken at 30 ''C for 1 hour and further reac- 
tion was undertaken at 40 T! for 2 hours. This solution was 
subjected to reduced-pressure distillation under a reduced 
pressure of 10 mmHg with a vacuum pump to give a methyl 
dimethoxy-p-methoxybenzy 1 alkoxy silane as a fraction having 
a boiling point of 170 °C to 180 °C . 
^00363 Example 1 

7.74 g (50% by moles) of the methyl dimethoxy-o-nitrobenzy 1 
alkoxy silane, 2.72 g (33% by moles) of methyl trimethoxy silane 
and 1.98 g (17% by moles) of phenyl trimethoxy silane were added 
to 3.24 g of water, 2.18 g of N-methy 1-2-pyr rol idone and 0,2 g 
of phosphoric acid and agitated vigorously. While with slight 
heat evolution at the initial stage, the solution soon reaches 
a stationary state. This solution was subjected to a reaction 
at 50 "^C for 4 hours to give a photosensitive solution. 
^ 00373 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

^0038] The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development for 2 
minutes with a developer solution consisting of a composition 
of 60 parts by weight of N-methy 1-2-pyrrolidone and 40 parts by 
weight of xylene. By conducting rinse with isopropanol, there- 
after, it was found that a pattern remained with an exposure 
dose of 300 mJ/cm^ or more to exhibit photosensitive property. 
[0039] Example 2 

7.44 g (50% by moles) of the methyl dimethoxy-p-methoxy- 
benzyl alkoxy silane, 2.72 g (33% by moles) of methyl trimethoxy 
silane and 1.98 g (17% by moles) of phenyl trimethoxy silane 
were added to 3.24 g of water, 2.18 g of N-methy 1-2-pyrrol idone 
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and 0.2 g of acetic acid and agitated vigorously. While with 
slight heat evolution at the initial stage, the solution soon 
reaches a stationary state. This solution was subjected to a 
reaction at 50 °C for 4 hours to give a photosensitive solution. 
[00403 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

f 00413 The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development for 2 
minutes with a developer solution consisting of a composition 
of 60 parts by weight of N-methyl-2-pyrrolidone and 40 parts by 
weight of xylene. By conducting rinse with isopropanol, there- 
after, it was found that a pattern remained with an exposure 
dose of 500 mJ/cm^ or more to exhibit photosensitive property, 
t 00423 Example 3 

A photosensitive solution was prepared by further addition 
of 0.1 g of tr ipheny Isul f onium triphrate to the formulation of 
the photosensitive solution in Example 1 . 

f 00433 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

[00443 The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development for 2 
minutes with a developer solution consisting of a composition 
of 60 parts by weight of N-methy 1 - 2-pyr r ol idone and 40 parts by 
weight of xylene. By conducting rinse with isopropanol, there- 
after, it was found that a pattern remained with an exposure 
dose of 200 mJ/cm^ or more to exhibit photosensitive property. 
[00453 Example 4 

A photosensitive solution was prepared by further addition 
of 0.1 g of benzoin tosylate to the formulation of the photo- 
sensitive solution in Example 2. 

[00463 A silicon wafer was spin-coated with the above mentioned 
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photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

^0047] The same was subjected to another baking treatment at 
100 **C for 1 minute and subjected to dipping development for 2 
minutes with a developer solution consisting of a composition 
of 60 parts by weight of N-methyl-2-pyrrolidone and 40 parts by 
weight of xylene. By conducting rinse with isopropanol, there- 
after, it was found that a pattern remained with an exposure 
dose of 250 mJ/cm^ or more to exhibit photosensitive property. 
^ 00483 Example 5 

12.85 g (100% by moles) of the methyl dimethoxy-o-ni tro- 
benzyl alkoxy silane were added to 2.70 g of water, 1.82 g 
of N-methyl-2-pyr rol idone and 0.23 g of phosphoric acid and 
agitated vigorously. While with slight heat evolution at the 
initial stage, the solution soon reaches a stationary state. 
This solution was subjected to a reaction at 50 °C for 4 hours 
to give a photosensitive solution. 

^00493 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon, 

^00503 The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development for 2 
minutes with a developer solution consisting of a composition 
of 60 parts by weight of N-methyl-2-pyrrolidone and 40 parts by 
weight of xylene. By conducting rinse with isopropanol, there- 
after, it was found that a pattern remained with an exposure 
dose of 150 mJ/cm^ to exhibit photosensitive property. 
K00513 Comparative Example 1 

2.58 g (20% by moles) of the methyl dimethoxy-o-nitrobenzy 1 
alkoxy silane, 4.08 g (60% by moles) of methyl trimethoxy silane 
and 1.98 g (20% by moles) of phenyl trimethoxy silane were added 
to 3.24 g of water, 2.18 g of N-methyl-2-pyrrol idone and 0.2 g 
of phosphoric acid and agitated vigorously. While with slight 
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heat evolution at the initial stage, the solution soon reaches 
a stationary state. This solution was subjected to a reaction 
at 50 ^'C for 4 hours to give a photosensitive solution. 
[00523 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 ''C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

[00533 The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development with 
a developer solution consisting of a composition of 60 parts 
by weight of N-methy 1-2-pyrrolidone and 40 parts by weight of 
xylene. By conducting rinse with isopropanol, thereafter, it 
was found that no dissolution could be accomplished even by 
dipping in the developer solution for 30 minutes not to exhibit 
photosensitive property . 
[00543 Comparative Example 2 

4.08 g (75% by moles) of methyl trimethoxy silane and 
1.98 g (25% by moles) of phenyl trimethoxy silane were added 
to 3.24 g of water, 2.18 g of N-methy 1-2-pyrrol idone and 0.2 g 
of hydrochloric acid and agitated vigorously. While with slight 
heat evolution at the initial stage, the solution soon reaches a 
stationary state. This solution was subjected to a reaction at 
50 °C for 4 hours to give a photosensitive solution. 
[00553 A silicon wafer was spin-coated with the above mentioned 
photosensitive solution and subjected to a baking treatment for 
3 minutes on a hot plate at 80 °C . Subsequently, light exposure 
of 1 J/cm^ (365 nm) was conducted through a grey scale mask by 
using a contact aligner manufactured by Canon. 

[00563 The same was subjected to another baking treatment at 
100 °C for 1 minute and subjected to dipping development with 
a developer solution consisting of a composition of 60 parts 
by weight of N-methy 1-2-pyrrol idone and 40 parts by weight of 
xylene. By conducting rinse with isopropanol, thereafter, it 
was found that no dissolution could be accomplished even by 
dipping in the developer solution for 30 minutes not to exhibit 
photosensitive property. 
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t 00573 

^Advantages of the invention^ According to the present inven- 
tion, a chemical ray-polymer izable composition with excellent 
ultraviolet light transmissivity and heat resistance having 
photosensitivity suitable for patterning works by the procedure 
of photolithography can be obtained. 
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